A new triple chimeric protein as a high immunogenic antigen against anthrax toxins: theoretical and experimental analyses.
Background: Anthrax is a zoonotic disease caused by Bacillus anthracis and it can be deadly in 6 days. Considerable efforts have been conducted toward developing more effective veterinary and human anthrax vaccines because these common vaccines have several limitations. B. anthracis secretes a tripartite toxin, comprising protective antigen (PA), edema factor (EF), and lethal factor (LF). Several studies have shown important role of PA in protection of anthrax. LF and EF induce production of toxin neutralizing antibodies too. PA in fusion form with LF/EF has synergistic effects as a potential subunit vaccine. Methods: In this study, for the first time, a triple chimeric protein called ELP was modeled by fusing three different domains of anthrax toxic antigens, the N-terminal domains of EF and LF, and the C-terminal domain of PA as a high immunogenic antigen using Modeller 9.19 software. Immunogenicity of the ELP was assessed in guinea pigs using enzyme-linked immunosorbent assay (ELISA) test and MTT assay. Results: Theoretical studies and molecular dynamics (MD) simulation results suggest that the ELP model had acceptable quality and stability. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) analysis of the purified ELP, its domains, and PA were matched with their molecular size and confirmed by western blotting analysis. In the immune guinea pigs, antibody was produced against all of the ELP domains. It was observed that ELP induced strong humoral response and could protect murine macrophage cell line (RAW 264.7 cells) against anthrax lethal toxin (LeTx). Conclusions: ELP chimeric antigen could be considered as a high immunogenic antigen.